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The objective of this work is to develop a wireless sensor unit and a method able to 
monitor quality parameters of silage storage within storage without damaging the 
material or disturbing the process. 
 
An essential condition for exploiting the silage in an optimal way is a high yield of good 
quality, and subsequent storage that preserves its nutritional. When silage has to be 
stored for the animals for a longer time, a conservation of the fodder is necessary. A 
successful silage process is a superior way of preserving grass and corn. The storage 
has to preserve the food value and the nutrient content. Respiration is the primary 
source of loss and it depends on the supply of oxygen, water and heat. The making of 
silage is storage of food under anaerobic conditions. The method determines how 
deficient in oxygen the storage can be. 
 
On the harvested crop there are a large number of microorganisms, where some are 
harmful and others are beneficial. Some of the beneficial microorganisms can be lactic 
acid bacteria, while butyric acid bacteria, putrefactive bacteria, yeast and mould fungi 
are harmful. It is the presence of the natural lactic acid bacteria that conserves the 
crop. 
 
There are several sources to make bad silage, but the primary is access to oxygen. If 
oxygen is entering the silage the lactic acid bacteria cannot lower the pH fast enough 
to keep the evolution of butyric acid at a low rate. If this happens the butyric acid 
fermentation can destroy the silage, by breaking down proteins and amino acids to 
ammonia. When this happens the pH is rising and the butyric acid fermentation can 
use the lactic acid as a source of energy and thereby break the conservations process. 
 
By doing a careful work the loss of nutrient can be limited to 4 to 6%. Otherwise the 
result can be a loss of more then 50%, with a decomposition of approximately 6% DM 
per day. (Muck, R.E. et al. 2004) The loss of silage by oxidation is primarily limited by 
careful covering of the silage. A reduction in pore volume in the silage can be obtained 
through a careful compaction and cutting, by which an unintended access of oxygen 
can be restricted. 
 
The wireless sensors is introduced to the system already when the silage stack is 
being constructed and it follows the silage until it is served to the cow. Though the 
relevant measuring face is from closing of the stack until unloading from the stack to 
the feeder mixer. 
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battery and a temperature sensor. The microcontroller is capable of handling inputs 
from sensors using both digital and analog signals either directly to the microcontroller 
or through the A/D converting-circuit. The microcontroller sends the collected data via 
the antenna-circuit to a transceiver box. Software in the microcontroller insures 
optimal uses of the battery, by shutting down the sensor platform, while no 
measurements are preformed, thereby increasing the lifespan of the battery. 
The data send from the sensor units, is send to a transceiver box, which is collecting 
the data from all the sensor units distributed in silage storage. The transceiver box is 
able to pass on the data via either a RS232 protocol directly to a PC or via the internet 
by GPRS to a remote server. The communication protocol for the sensor unit and the 
transceiver box, is design in such a way that when the sensor has send out its data for 
one measurement, it receives a confirmation from the transceiver box and after 
receiving the message it goes to torpid state until next measurement. In the 
confirmation message there can also be information about changes in settings, 
especially relevant is sampling rate. 
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